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(57)Abstracfc 

PROBLEM TO BE SOLVED: To promote high density recording 
by keeping restriction on a set minimum run (d) and maximum 
run (k), inserting a digital sum value(DSV) control code by a 
number of bits having redundancy as less as possible and 
performing DSV control. 

SOLUTION: In encoding processing for inserting a DSV control 
code into a (d, k) run length limited RLL code string for 
performing DSV control, the (m) bit DSV control code of a bit 
pattern, for keeping the (d, k) limit and performing DSV control, 
is substituted for the bit pattern of a bit string to be substituted 
having (a) bits forming the original (d, k) RLL code string and the 
substantial redundancy of DSV control is made to be (m-a) bits. 
At the time of decoding processing for acquiring the (d, k) RLL 
code of released DSV control, the substituted bit selected by 
the corresponding information of the (m) bit DSV control code 
bit pattern to the (a) bit substituted string bit pattern is inserted 
into the (d. k) RLL code string and the control code is removed. 
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[»#Jtl] (d. k) 7>l/>^'J5f7K^ 

±E (d. k) 7 >I/>^'JSf7 F«F*HKi5»t 
&SroeWX(iit»lceg-r-5 a fc'-y hfi«SI^k'7 

JbEf-y hrt*«»J^a©»9Je*K:«^>r. (d, 
k) 7>l/>yxu -x-y F Pf^J <h L TCD8k/h 5 >Sc 
d RZfm*7 >» k ©MH*^ 0 4*«6T-/?il'tAy< 
Ua-aiSHSt4Ct©'Ct4, m (fcf£Um> 
a) £-y hfiroSJ»^<Dt-y F A*->£iR-6<»Cjg 
tRT £ Si® «F*B«*a t , 

©MWtt***. ±E*B»fcfy FWtBSiM.fc.fc'SK: 
LT±f2 (d, k) 7>U>^'JSf>y FAWNC** 

[B*E2] _tEi&l9P?f#SlR#g:tt. (d. k) 7 
>l/>yX'J5f7 F^?iJiLTC0«/h5>gcdRtf 
>& k (Dfflm.Z'Z 0 M^ry^MAA U a- 

a* - > & Sftt" £ «fc -p tc^eX $ nx n -5 r t <fc 
-T-SIS*^ 1 £ESW>x>a- F^B. 

(d, k) yyisytrxv's.T-v vnnm*%z>tztb<n 

(d, k) 7>U>yxU 5x-y FPf^IfCjf A^nT 
(^•St^^H^A^'J a— SJffllcDfctfxPmb: -y hS«Si 
TOfOf7h/^->t- ±ESIWS*l**A*fi©7C<8 
(d, k) 5>U>^USf7 Kf?-^^i€rJBfiX-r-5 a 
(fc£Ua<m) k'-y H©lSk'7 h?iI0k'-y hA* 

(d, k) 7>U>^X'J Sfy Fft^lClf ASntH 

-a ±E$fl9i??^<& t* £B8'i-f * si® 

B9J L fciHffil RHt<0 1* -y F A * - > KfcfJcTf -5 a& fcf -y 

±EB»Kv h?'Ja«#a(CiOa«$nfeb:-y FA? 
L/T, ±E (d, k) 7>U>^7.'J St7 Ft?***H= 



*tu-c*fA-r ssmtr-y ut A#at< 

[«*9i4] (d. k) 7>U->yX'J5-r-y F£Ht 
^tCttLTrv^Jl'-tt'AA'J a — f&JiS^JSf X> 
3- Fyjf£lC*5^T. 

±E (d, k) 7>l/>y*X'J 5^-y FiWfltcfctf 
•5. fy^WA/^J a— f&H2?tf>fc#<OiWfflft^a>if A 
{JScoiSISXtiiS^tCfiS'r-S a t*-y Ffi£>t£B&£-y 

±Et*-y Y-ft&mmmv>mm&Muzm-3^x, (d, 

k) 7>W>^'7. I J Sx-y Fft^J'Ji: L.T£>fi'F5 

d 7 > Sc k © SJfE^ <r <o ti. <b ? v ? jut a a 

a) t*-y hfi©MW«F**«)tfy 

±E»JS?^a#i«iaic«koaiR$nfctf-y fa*-> 

L-T±E (d. k) 7>U>yx>J 5f'> Fftff^JtC** 

£ mff r -a ± 5 ic «e£ $ nx t» * z. t * it ® t r * x > 

Ci»*^5] ±EWflW^aiR«iatt. (d, k) y 
>U>^iJ5f7 K??#?iJi:bT©g:/jN5>icd5.^ 
»7C7 >§: k offlm.Z'Z K> tttf <b 7i?5>fr*i-L>rt ') jl- 

HfiSIffli^^-rt'-y hWSc^Skfe^^tf-y H 

a ^ - > ^a^-r * j: 5 icftia t *ff r * c 1 1 t 
[mourns] f^^JWAA'Ja-awsi^sftt 

(d, k) 7>U>^XU 5f»; Ff?^yj£#*fc#© 

(d, k) 5>U>yX'J 5T7 K??^9"JtCttA$nfc 
fv'i'Jl'tA/'i'J a— ©JSH05fc*romt*-y hficA©]®?? 
f»t'7 SA^->t. ±E»JW^#AfltI©7C© 
(d, k) ^Vl/^yX'JSfy K^f^SMtia 
(/i Ac L a <m) f -y h- SOTfi^ t' -y h n<D f y h A 9 
- > £ 3 *fJf JEO*»««C*lft U 

(d. k) 7>^>y7.'J 5?7 F^f-Jf ASntl> 

S'JfflSi:. 

±E*ff5ffi^*#SSUT. ±EKWt?^iaS'J^ieic«J; 0 

ns>i ufc f y h i\9 - xnumn^znmt z a& f >y 

±EB« f y h »C «fc 0 MIR $ nt f y FA^ 

-><7)S^f-y hne±eM«PfiF^&B«BA«J:di: 
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LT. ±12 (d, k) 5>l/>^U5fy KtW9l= 
*fLT*f AT<5g&fc* y hJf Afflux. 

- 

[0 0 0 1 ] 

tfgliroST48I»f] *3fi91H:. (d. k) 7>U 
tffy^MAA'U a-Iiffli»$nfc (d, k) 7 
[0 0 0 2 ] 

Pf£*rT 5 fcJ&<££im?# <h L T v > W > y 7, ') 5 x y 
H (RLL : Run Length Limited) flfW»e>nT^ 

Bft3nfc«/h?>di«:fc5>k©IHIRC«o 
Tf v * ;U«^5l*«H-r -S £ i: C«fc 0 5 ft 

*5HT. '1' £ * 1' tOFallca^-T-S '0* Wgc£ 

d <fc«*7>k<DfNI&tCgca>T£j£$nfcRLL??*J- 
lC"OHT (d, k) RLL^^t^fe-T*. «Atf«/h 
9>d=l. S^7>k= 7 t^«6e>nfcRL L??#T- 
5&ntf. (1.7) RLLfWiMtS. S/Jn 
7>dfc«*7>k<0MRK:ot»TW:. £U*. r (d. 
k) IHElJ tioCilcTS. 

[0 0 0 3] DSV (Digital Sum Value) ffl 

xsffs ;ko^ e -o ztz a ic ct s si^tts l x 5 — ^, 

<. {i&£<DH^fB&?S±»ffrJ<a»ftt>. fCt, R 
LLff^^HSSfcES^tUTffl^^lCli. DSV^J 

[0 0 0 4] CKO«t-5^tRLL8SS^IC»LTDS V 
MW*rr5:fra.£L,Ttt, WAtfBrfcfcfy hR©D S V 
Mfla-K (TtSh'-y h) fcRLLt^aMCfcttiSrS 

A5tl5DS Vfrlfflla- KWk'-y bA"*— >«. RLL 

flF^5ni:43tt*jf Affiflnwace^ bmo&mzj&cx 

RLLIB^ft^tf) (d. k) StJEESr^-S iliOT'tSD 

x . ±tEo«t 5 iz u t d s v mm =} - K A £ R 



LLff^iJtCttLT^JxtfNR Z I (Non Return to Zer 
0 Inverted) «H*ff SRH-tt. WXZtXtzD SVfflffl 
a-HCioT, *©tfi«©RLLJ^W©R<E/#K: 

G*«wwsn%iti=/«E**«. cintcio, rll??^ 

it'D S VM»*t#Raft«. 
[0 0 0 5] 

plCLTTCfib'y HTfeiD S VSlfflln- 

C <h IC «fc -3 T R L L K*t T -5 D S V M» « fr 5 « * 

[0 0 0 6] 

^!S«:<g^-r-5fei*. (d. k) RLL^iLTfflRlf 
JBO (d, k) MIR^ofciifC. T#*«W7Cft« 
V» hf y h R1C «fc -5 D S V mm n — H <DW A K «fc -3 
TDS V3?]ia|WH^n5«fc-5l-LT. 

[0 0 0 7] ZditzSb. (d, k) 7>!/>WJSf 
(dttS/h?>R. kli^^c5>g:S:*t-) 

L Ttv^ )U+r A A* ij a -HaSJfrrfcttOX > 3 
- h - gil:ftl>T, (d, k) 7>U>yX'J 5f7 H 

^mz&iizri;? )i/i?i±'<>) 2.—ffiffl<nrzsb<Dfflffl 

$m<DW AffiBOTfiSftXttiam«CfiB-r-5 a fc: -y hSOT 
SBfef-y hrt^<i:. 3ttttKifi£? h^JW 

*«B'J#ao*9JIS*»C*tJ^T. (d. k) 7>L-> 

>SC k (7)SJ(g^^ 0 /«c*<f, =r*J9 )W A A* U i -«» €: 
HS-rsCtOT'tS. m (fcfU>a) t'-y hfi(73 

•y HA^->©MWff^*. SijStf7 h^J«t§^^A 
-Si^tCLT (d. k) 7>U>y7.>J =x-y K?f^?"l 

[0008] fj^f^L./^) oL-mwom&z 

tltt (d. k) 7>U>y*'J5x-y KflF^M*»*fc 
S()©f3- K4£BIC*5(,>T. (d, k) 7>U>^X'J 

*tJWcD7ta6tDmt'-y hfiOWWWP-^© t'-y hA^-> 
.t. W»ff^»Am«)7E© (d. k) 7>1/>^'JS 
fvKlf^Mna (ftt'La<m) t'-y hgco 

*«»ttanfc»rt?ff t. (d. k) 7>u> 
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SHUT, ±EMWflF*M»J^aK:J:OM»JUfc«»i«F'* 
->*a*T*B*Kv hHa*»ft£. B«tfyh*l 

»«™cioaiRanfcify h/t*->0B«e* h 

M*ttWW#£B**A*«k5KLT. < d ' k) ^ > 

ff A^S £«A.T*ll5rr * C £ t Ltz, 
[0 0 0 9] 3Ltz* (d, k) 7>U>W'jaf7H 

x>a-H^ffi{c43^T, (d, k) 7>U>^U a 
T^y HffiF^MlCfttt*. fy*MAA'J a— fSJWOfc 

y h^J<Z)tl!^Xtta^JCffiB-rSBf5£OfiF^3lttW-^M 

y hrt*»giJffla<7)aigiJ3B*Jw*^^T. (d, k) 7 
>l/>WJ^T7 FfWM£bTG)*/h^>Kd;fttf 

g*^ >sc k (Dmmtt r> &*sf s^jhj- aau j.- 

©iP^H^T^-ch^T^^. m (fcAcUm>a) fc'y 

ttfcfcf* h/^*->0)IWW«F^**B*ty HWil* 
&*_3£?KLT (d, k) 7>U>^U^f7K3 

[ooio] Mtc. x^iUJ-A^Ua.— niiwa)W»a 

ttfc (d, k) 7>U>^'J^f7hm«#^^ 
^00x3— K^StC*3l^T, (d, k) 7>I/>^XU 

©fc»©mkf y hftOIMWff^tJy h/t^->t, ftJ 
WSF^i* ASfI^7t;co (d, k) 7>U>W 'JSf 7 H 

•y hJWDfcf* h/^^->t«r3**a*fc>t*;flWllft»f)E 
a)*»««^»#il^T**, (d. k) 5>U>^X'J 

IT, MWW^«BiJ¥Wi3«kO«l»JLfct:y h/**-> 

B«T«B»Ky hWa«*l«t, COBftbfyhWa 
iR?ii:J:0IJ?Stltt:7 h/\'*->cDg&t: «y h^J 
SfHW^tB^ax^cfc-SHUT, ±12 (d. k) 5 
>U>^'JSfyH flWJ C M UTtf Ai" £ bf *y 

[0 0 11] ±IESIffi(l«tntf. DSVBUKtfTifc* 
l:DSVM»a-h't (d. k) R L Lft^'JICtt LT 
JfATftX>3-K««»K:tt, 7C<0 (d. k) RLL 

H*.f2 (d, k) ME^fc5At?DSV 



If -s/ h©DSVMWa-h # lcB#«iL*J:5»caft« 
tfi. zn\z£0* DSV»|ffl3-HtUTOHRW>i7L 

[0 0 121 DSVBW*l*Snt (d, k) 

RLLtW*»*fc»©x3-Kffl«*Ctt, #JA«m 
fc:-y KBDS VWJWn — K h/^->tat*7h 

BfcfflBU CO»«««*#IBLTaiRUfcB«lfy 
hJi|oe7h/^->*. DSVfflflla — FiBSft*. 
^i^CLT (d, k) RLL»^J«:#AfSui:T 
DS H*«l»5SSnfc (d, k) RLL3#?iJ 

[0 0 13] 

[*91<B3IJfi<7>«»] EAT, Hl-Bl 0*#JRUT* 

dfttvrtt. E»«F*ft*SCtl/T. (1, 7) RLL 

b^-T^o (1. 7) RLLf^^I/h7>d- 
1, **7>k = 7^a£*nt^4. (d, 

k) mmtLx. 4 i' t *i' t<oiHo 4 o' 0t 

t^SHSns. £fc> NRZlWTBRLLfiFWJ 

LT^i^^rfT^o ft*3, nrz i«rasn*;i<!:£«Ms 
£LT, (1, 7) RLLT'fi 'T ^iai&^J:^ 

[0 0 14] ttWOKWtt^OWff-CtTidii: 

(1. RLL»#tC»UTfir5DSV»JWO«E--g:) 

(2. *5B^^MofclStt) 

(3. *HJfiO«ffi0)DSV»jan-K) 
<3-a. *||JfiO[)«liODSV»JWa— K<0«*> 
<3-b. DSVWD-K«ttf-^> 

(4. x>3— 5^6!)«j«atwi*»a»ff) 
(5. x^-^wdEaixw^fflaBfp) 

[0 0 15] (1. RLL»*H»LTfr5DSV»m 
RLLft^lCttLTfT^n^DS VSJfSl 

Witt, RLL|6HanfcflF*W^»UTDSVI|lW3 

^ItLT, ft^yij<&DSV«a<oicifi<&*<£5ic: 

[0 0 16] [19 (a) Ktt. RLL^3BSnfc?5^l 
<h LT (1, 7) RLLRWSSnt^. :-T', 
i9 (a) (D^^WZ^X^W^ZTfk-t^mf)^ DSV 
IMW=i-KtifA"r«fc»Ofi[BT**t-r*. ±ie# 
AftBKMLT* PUtfi9 (b) IC^-fct^CC, 4b' 
•y hSJCcfc^DS VWla-HtWALfctf*. 
HfcfcHTtt. [0 10 1] (Db'-; h/1^->lCJ:^D 
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- S VfflW3-K*«**A*iVC<r»*. *LT, B9 (b) 
(1. 7) RLLJJWIM^TNRZIWS 
fTofc«^JC^ 09 (c) 

nautical***, ::tii Dsvwfo-Hotry 

&?Z>tz$>\Z. DSVMW3-K««»AStifclEIBrtK 

*5iiT*fW2iaEcan-Ba*, dsv«»3-h© 

DS V(UiP3-KtbT*©ey h/\ # *->rtfC ' 1' 
iiWWBfe&t** fcKtt '1* a^ffaE-ttrcr^T 
4 0* tSn*fe(OJ4#EteiS«»««l**T*il4:»Cft: 
cntC^LT. DS VMfi3— HiLT*©fcTy h 

0 9 (a) IC^T (1, 7) RLL^t|l:*fLT, D 
SVHBa-HiLT. fiflAtf [0 0 0 1 ] <D£v\z 

' 1' tflfi (ffftfl) ftfc-ratTv h/**->*#A 
Lfc«££tt. DS V^Jfflln- KO^cOT r -^^Jt4H9 

(b) — >#ECT*CilC&o-T* E 

[0017] (2. *5e9»cSojfciiii*> &\z, ±kl 

fccfc^ftRL Lft^tCttT * D S VifiiJ$I#££|f S£ L 

[0 0 18] DSVima-HOjfACioT*!: 
(d, k) MB*t^6n*J:3tLTDSVIBHtJj» 

rDSVIBW3-K^J*ASnfc«J80t><hT, C<Z)D 
*H>T (d. k) aig^CiOTt^k'-yh/^- 

>**-rs^tj • • ■ 

LTO (d, k) ill*«Ci:©t*«>eyh/^- 
[0 0 19] fCt, m?HZ (1, 7) RLL»W:» 

itds vmwz?rv<D\z, m 9 <Dm.w<D &?\zLxm 

icHflEtfy hfiiOflc^TCftty h t LTOD S V3?I1S1 

\Zffitz-?Ct<DT'£% D S V^J^n- H t LTfm 
(d, k) MI8* , 5J s '&c:<!:* t T*&^»^*<5S*ra© 
*. 

[0 0 2 0 ] ft*, *WtTttRLL»W (d. 
k) MI^fciiTDS VMflP**fftotl«ttlie 
r^^DSV^lfflij , DS viWW<ofcft©DSV«mia 



^£DSVffi«J (hfcl^CtCt^o ^DSVHi 
DSVMPPn-KfcLTWjeUfcJIIl©* 

ftAWcsn, 5F*^DSviwwa)tttt-ctt»ioftfr 

[0021] 010 (a) lcttDSVIHffllffl<Btt»<Z> 

(i, 7) RLLf?^ij^$nTi^, ::th'@ 

10 (a) \Z7ft? (1, 7) RLLW#MlCi3lr>TM* 
LT^tyhA, Bfln«C»LTDSV««3-I<*J* 
A*r^t)^<fr^o 010 (b) tC^> iilEt'^hA, 
BrBli:»AL»^tSn-5DSViB»a- HtDSitL 
T, t'7hA, B<D\iy htt&tfEIE/#E<E<BDS V 
IHW«*J<Bfttt:r£K:. <ht>m2<D&#£ri$§JEL 

-6. 010 (b) TliDS VlWn-HOKy h 

IchLT2t'7h, 3ti7h, &^4tTv 
n*ftSSnTlfi«. DSVMK3-F*2 tfy 

So 

[0022] (l, 7) RLLoawaaij^a 

ofc«£tCl*. fcfyh (A, B) ^tD^KoaSti- 
te, (0. 0) . (1. 0) . (0, 1) ' <Do*><D\,**r 
tl&ttSL*. 2 My M;«t5DS V$»n-K£01 0 
(a) tZ^Tfc'^hA, BWk:**A"r*«£i:L-C\ h' 
•yh (A, B) <0flW< (0. 0) T&£*§£lC, DSV 

01 0 (b) tc^T^tc. [1 0] hl><\* [0 1] 

U<tt, fcfy hBM<7)tl7 h^JcOttJIiiUT, S*T' 
[0 0 0 0 0 0] CDcfcof:: 4 0 * ^6lsia«UT^*pI 

'0.' ^6EiattUTl^tbTt). DSVfflWn— K 
(Dt*7 h/1^->tLT±fa [10] «rSIRLT»Ar 
*£<hT, 4 0' ©a«IslW46@t«:«3T (1. 7) 
RLLilTO (d, k) PI 
bB&M<D\£y H^ilCfc^T '0' ^6@Ii 
LTl^i#tCt4, DS VfWWa— HOKy h/^-> 

tut [on *jB«m«*i«)ftfrs»ar*. c 
t»at*ci £t» i (0ftfr**asnTS4D s v^j 

[0 0 2 3] cntCttLT, *EGIMW«:fT5fc«)t 
tt, »2 fl)*ttSi»£nD S VM«3 - t'7 h/^ 
?->tLT\$ [0 0] L*^»4:«c0»&^. Cl^if 

t'^hAtJisft, t)L<Bt7 KBjxw^ey hn\z 

*31>T *0* *<6Ha«LT^»a*ll"C**t» #A^ 
nfcDS VjHBa-K£$#T 4 o f ^8isiK±aar 
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[0 0 2 4] £TF* Wimzmi 0 (b) ICtfT 
t # 7h (a, b> omtf (1, 0) (Dm^\Z^^X K 
&M'M : £'fiotztb\z\$I)S vmfflz}-\z<D\iv b*9 — 

>tVT [oi] ^mar^z.tx^±Ds vmffltf'*! 

mtteZMZKLT. #K&fflWZft?fz*b\Z\lDS V 
fflfflzi-b<DMy h/^->^LTS20)M^l: 
\t [0 0] L*«iiftO»ftV*fc*, KyhBfilHW) 
My Vmz&^T 4 0 t *«6EI£t±aaL/Tl^tt!8T 

»$r i oftfr^»fcsnric5F*±D s vimw t 
e-vh (a, b) <7>«a< (o, i) 

UTt). JEC*l»ftfT5fc»«CttDSVMW3-H<Db; 
yh/W->tLT [10] *»SW*w4:T3S£DS 

Cii, JB2<D*fr**l£-r*«wtt [0 0] Lfrmffitte 
9»ftHfc«K MybASk«<OMyb9t\Z^X '0' 

[0 0 2 5] CO^K* DSVMi3-H^2 tfy h 

HEtSDSVH»3-K(Ok , yh/^->tl/T [0 
0] LjMRttfcfcOfcfc*'*. Z.<Dtztf)lZs DSVMfflZ} 
- H*»AS*lfcR L Ll?Wi:H V^tll 4 0' ^8 
(Hl«±a^LT (d, k) WK*«*snttlf>?JiStt*«* 

^ci:^e>, «±DsviwwttfT*)nft^cii*<a»s 

[0 0 2 6] ^tCDS V»J»a-K^3 tfy b<om^\Z 
\rA<D£o\ZUZ>o 5M\ Myb (A. B) <DfflW< 

(0, 0) ©fc#HECIftH(«:fT^fca6tc»4, ff!2<D& 
ft^T^D S Vi&JWia — brtf — >£UT 

[0 10] tf«tifcfcO. COJi^KW:. KyhAtt 
Hi* *>l,<\*MybBEm<DMybmiZ&^X *0* # 

fcft*. *fc. #J£Eft!3£tT?££t::te. DSVffli 
h/^->«hlT [10 1] chT^d^T* 

n 1 0ftK=a<»fc£nT«£D s v«nn*nfriB4:ft«. 

[0 0 2 7] *fc, b'-y h (A. B) <Bfflrt< (1. 0) 
SDSVIHWn-HOlfy h/1*-><tLT [0 0 1] 

* o' *«7iaai»UTi»a«i8T»oT'b. sua*** 

ttilfcSn, JE±DSVftW*«flI«B4:ft«. dWcJcfL 

s vmmzi-b<DMy brt*-yv>fe&\* [0 0 0] <B 
*fcfc*a<. bfy bBBl^k'-y hyiJtC*3^T '0' a* 

T#-f, oso^ i ^ WcStif c^4D s v 
IWWttta. BUtK. tfyh (A, B) <o«a< (0, 
1) <D»£. SC«W*fT5ir«. 
h'.y h/1*->£LT [10 0] ftfflUhli. xiDS 



t-ti, jg2<0ftft=*»fc-rDSVBW3-K<DKy h/t 
^->C0^«(i [0 0 0] (Dfrt&O* ^>\t0. Myb 
A&sftWMy bPl\Z#^X 4 0' *<5[3SLt:*iftL£<fc 
£t;:te (d. k) MHW5Ci*<-C*fi:TS4DS 
VMitft*. CKDJ:?!;:, DSVfH«3-H*<3fcfy 

h©»^t>^±DsvM«ittj(iaanttir^i»ca:*. 

[0 0 2 8 ] cni:»LTDSVi»a-H^4 fcfv b 
<Dm-£\Z\r&<D£z>\ZteZ>o 9ff. Kyh (A, B) <D 

«a< (o, o) ©»*tse«fiefT5&«6Jc»4, i2 

LT [0 10 0] Xtt [0 0 10] *««lf£fc*. d<£> 

bB&M<DMy b&llZ&^X 4 0 f **6 ®*MUTti* 
ttHtSoTt), -hffi [0 10 0] Xtt [0010] O 

><hLT [10 0 1] «r#A-r4CtTJBia)ftft^« 

(A, B) tom& (1, 0) ^S^fCSGSJ^^fT-pfe 
DS V$ffl3 — Fc&fcfy — >tLT [0 

0 0 1] A-r^CiiT, ^DSVWW^-BJfigtft 
0, #KGMW*fT5fc«6»Ctt [0 10 1] ^rJfA-rn 
tf^DSVMWtf-BIIBitt*. £6*- t*7h (A, 

b) oi^' (o, i) (Dm'&izfc&mffl&'frofz&iz 

tt. DSVSIS3-KOfyh/^->i:Lt [10 0 

01 mtiCfC, *±DSV«»^JBittO* 

*sc«iw*fT3fc»«ctt [ioio] *w\tn\z$t 

[0029] c:n*TosiW^e)»^s«k5(c, (1, 
ViWS3-KS}IAT ; 5«k5l:LT*i:DS v^]P^^ 

&otisfz®£izte* Dsvmmzi- b\*&'bx4M? 

tt, (1.7) RLL«F*WO«**«»C»tffc3&«. 
A«ffi<7) (d. k) RLLffWIca^Tfe, ±EB1 

o«c«ta«wictPtJT*n-€ r tiH : fir<z) (d, k) ^jpsic 

hft*«*a6 6*14^4: lift: C^DSVIi 
**oIi6ttDS VKHWn— HO«/htfy h§cBm i ntt, 
Bm i n= 2 x (d + 1 ) 

[0 0 3 0] :CT', (d. k) RLLffW»Cj#rft 
D S vm'MZJ- KCDif XIUH»aWn-©*frT*4 tTtl 
tf, (d. k) RLLffWl:»l/T, ^DSVfflS 
A^tgtan^ft'Mfy hft ( (1. 7) RLL?f^ 
^T£ntf4l:'7h) ODSVlWa-FtttALfc 
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<DT$>Z>tfs DSVHi3-HH (d, k) RLLf? 

(Dtzft. DS VfrJ'fSJSrfT 0<D\Z, 5t£D S V tfoJifeUgL 
/hfc'-y Mc£3DS Vfr]»:3-F£¥tc:afit'v htl 
T#AT3£?{CL)t£LTt>, (d. k) RLLfJ§ 

[0 0 3 1 ] (d, k) RLLfff 

'>ft^t'*y hg^tbti^ct^tcLT, Dsvmm^n 

tltltz (d, k) RLL??^^LTJEtClg^7LS®^# 
[0 0 3 2] (3. $SJgO^DSVSJSl3-K) 
1 (a) iCte, DSVSJffllSt^ (1. 7) RLLfl^'J 

^$nti^, ^^^tc&^xte, 01 (a) 

K^T (1.7) RLL^^^J(r4i5lt^DS V©J®3- 
Kc£*$AftfiPtf>fi:&3 t'-y h^&g&fc'-y h?'JB P 2 
(hlt^ino fit, DS VfrJiS&ftr&^Tte, c 

O'^Tff^^ti'y h A-*->£*rT£ 6 t: v h<DDSV 
fflfflzi- KB P 1 KSttU El (b) (C^Tcfc^^. 
iifSDS VftMHu-KBP 1 StSBttfcfy h«B P 2 <h 
S^ffiA^ct^lCbT (1, 7) RLLWWJICWLT 
#A-f*. :W5JS:DSVBSl3-H©#^ttl:J: 

ds viejw<ofc*^»Asns5Lfiey h«3 e 
yhtfts. cntc^o, w*tf5fc£0 9 K^ufcJ;? 

CLT4t:7 h^TL^t'-y HMSrDS VMWn - 
Tf*A-r*»£«fc0fc* D S vtftfflfifrt)tlfz (1. 
7) RLLf»^4:LT©3CftKt«<-r*C4:*«^IIBi: 

[0 0 3 3] fc*5, «Ra>8t93tc*fc9, H 1 (a)tc 
«T (1. 7) RLLf?*»*JtC43^T. ff AfiMPcAfi 
flaiCfiBf^b:^ h*t«J#Htf7 hb t 1 <fciH*. }# 
AffiIP0)ia»:fi:Bt5t # y h£fitfc£!»t:-y Kb t 

K^O^^n^h^y bm&&m\iy hFlBP 3 tn? 
dti^T*. zn&lMMMBfcfy hb t 1, it»#8f! f 
7hbt2, #Haf«y h^JBP 3 tt» f£iTf * <fc 3 IC L 
TSl«t*7 h^JBP 2cot'-y h^*- >tC*»S LTI 

[0 0 3 4] <3-b. DSVaia-HIlgf-^ 

lfttf. H2~H4*#HBLTBt9rr*. CO^&x- 
yjUfi, Mftty h?«JBP 2 0ti'y h/^->tC*fT 
§DS VSI'«3Jn-HBP lOt:-/ b^-><D*t£;£^ 



^DSVH»3-HBP h/t^ — >«r#*^fc 

[0 0 3 5] B2I1 **«0)»!8<7)DSVIS!IW3-K 
<0««*iRTfe<BT»!3, ££T»4MifiLfc«2a*f* 
£^J£T*C£<£T£*DSV?i?I»ri-- H^«itLT 

Wbnti^o o^o> Dsv(ffl3-Hi#«< 

(1, 7) RLLOTtLTO (d, k) mm^ZZ 

VMflPri— KfcLTtt. 02 tC^Tckf)(C, No. 1 <p 
[0 0 0 0 0 0] -No. 2 10 [101010] <D 2 

[0036] 03 a. *ni&<n&m<z)%Et&'r—zr)\s<Dft 

*fcoi»TK9i*fToT^<. (1, 7) RLL3^J 
tC*3#*0 1 {C^Lfc3 fc'-y Ktf>&gfet:>y h ^ij B P 2 
£LTte. (1. 7) RLLfiP^CO (d. k) fflmz'ft 
ot, H3K£l**«fc;£(0*l'C^cfc3l;:, [0 0 
0] , [0 0 1], [0 10]. [10 0]. [10 
1] <Dv*>mtlfr<DXy Vrt? Z.£\Ztz 
*. fi^6 2*B(DW«CttDSVIWW3-KOlf 

*y h/^->^snt*iO, cnsoey h/^- > 

I4B2 tC^L/iNo. 1-No. 2 1(0«iO«^l 
RStltt^. 3#IOMl:tt*KE/fiC©l! 

■tt#flKlfy Kb t 1, itft#RHtfy t 2 &tfM 

[0 0 3 7] 5feT, Mftty h^JBP 2^ [0 0 0] 
<D«^l;:o^T#A*:*§£\ dsvihwiw<d (i. 7) 
RLLW*M»Ci3tt*»A{9[BPOBI[m*<bt^4ie«0 
fcfyhrtStLT. [0 0 0 0] <£>/t^->ri*%£T£ 
^HBtt^**^tt3tt*. *AffiBPOflKtt#BB 
ty hbt 1 ft«lf^(4d[S#gSbf^ Kb t 2 rt* 4 1 ' t 

«£ot. ^sesj®o<h#{ct4Ds 

b [001010] K/1^->£iS!RU, CcDfci 

•y KA^->tfi«UTif A-rntf, dsvh^-f 

BPlf¥A&<£> (1. 7) RLLfHW>JK*5^Ttt 
*0' ©**aa»*<7£tl*!t«**fc«), *l©ftfr 
t»fcLT^±DSV(W»tfT5C:i:*«pflB*c<i:*. * 
fc, EC(WOtSi:tt [0 0 0 1 0 0] (Db> h/^ 
->^}IAtnH R«ft(CDS V^Jffll3-KBP ltfA 
^(D (1, 7) RLLft^JlC&tt* '0* (^fi^agc 

a* 7 w 1 1 s c t t i wM*it bfc^ 

IC, *fi«fy h^JB P 2^ [0 0 0] <7)«^iZ, DS 
VfWW^-Htt#|sStE*dWWRp»Ctt [001010] * 
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S$S*ISC0B#(Cli [0 0 0 1 0 0] £*fj££ 
tf*fc©i:-t-5. 

[0 0 3 8] Sggfy h?'JBP 2*< [0 0 1] ©*§•& 
(4. (1, 7) _RLLfJ*WlC*(*4»A(fc«P<Bitltt 
f-y H?iJTl4 [0 0 0 0 0] O/t* — >*<5B£U fig 
©fc*-y HMCfcUTIi [0 0 0 0 0 0 0] <DA?->tf 

»4-r*^imt*«**. w.ffi&m¥-y h b 1 1 

«Ctt. DSVttW3-HtUT [0 0 1 0 0 1] ©f-y 

■fcTi*. SCM«SfT5t*»Ctt. 01 (a) IC 

jRSn**IMMB fc'-y h b t 1 Rtf#ggbfy h?JB P 3 
agyMRUKftCT. DSVlW3-KiLT21I 

ok? h/t^-xafcrn**— 3Sf*awi-r*. & 

R&f -y h^JB P 2 [001] 0*£<Z)££Mf9R«t;:& 
t»T. -tfciMMMBf v hb tl^'l'T. ftODMft 
#!Hf y h(*glC*3^T 1 OfiUL ' 1 * **#SET*»^H 
tt. flIAtfDS VIHiSIn — Ktl/T [0 0 0 0 1 0] © 
k*-y h/1^->^igiRt-n(S. D S VSJPn- F*f A* 
© (1. 7) RLLft#?iJlCi3t»T»4 '0' # 7 J£Ub£ 
«■«-*::£*«&< fcO. mi cD^fr^ffifd-rcid^nlfii 
££•5. LT» itm(#Haf-y hb t lK.tf#B?.f -y h 
?iJBP3©h'-y h«!l««±EEWO«ti:B. DSVSJ 
in-KiLt [oioioi] SS8?T5:i:i:J;o 

[0 0 3 9] tC5T, ±K*Klftty hMBP2** 
[0 0 1] ©«£tC:feHT»4. DS VSdWa-HtLT 
[010101] ©f-y N/^->©*£a*iL,Tfc3£ 

^DSVSfl?9A<Plfigt> l «c?)©TS.-5*<. SM#!!flf -y h 

b t lStf#IK7 b^'JBP 3a<±JS©«fc3ftf y htfc 
[0 0 0 0 1 0] ©t'-y h/1?->£iil 

&-f-5©f4. #:©<fc:5&IlEi3(CJ:5. 
[0 0 4 0] 04 (a) \Z\*. t£Bg|f-y h?"JB P 2 S: 

$tTDSV©JffllM© (1. 7) RLL?f#?iJ^^nT 

<sir. c©t'-y h?ijic*f lt. [oioio 

1] ©DSV©J}»3-K£g£&;U#A-rsC<!:{Cj;o 
TDS VSIP^rff ofciti. DSVSJP'^© (1, 
7) RLLi?^JO«lilTIJi4 (b) tC^TcfcP 
\Zt£Z>fi<. 04 (b) IC^-r??^-?'Jir^LTNRZ I % 

mzmLtzmzizte. 04 (c) ic*-rtt»o»^*<» 
en^rticfts, 114 (c) ic^-tnr z i %.mnn 

TI4. [010101] iv»5 '0' t '1' iKSIi 
«fc 0 . EHACfcUT 2 TO*/hSeEM*«ai« ITS 

[0 0 4 1 ] t-CT. *HJ5S©^©J:5IC. JSS&f 



•y hWBP 2©Sa?^©f-y httffi*#.«UT. 

£IC(4, 0iJA(i*±tS [0 0 0 0 1 0] ©£5tC '0' t 

Wf?^-T-fe-5 '1* 75<4>te(,>DSVWffll:J-K©£-y h 
/t?->SlRT4riT. 2TO«/JxS«EKM*«a« 
LftUcfc-SKUTU*. 04 (a) 135k L/c 

(1, 7) RLLW^5"JIC»UT. 04 (d) IC^TJ; 
ptCDS Vf&HWu-K [0 0 0 0 1 0] £©#&;LffA 
NRZI£WflW404 (e) \Z7jk?& 
BttzZtf. 0 4 (e) lC«-r*»Ttt*^SCKIWtt 

[0 0 4 2] 03tCfc£*D. t6H»f -y h?<JBP 2*< 
[0 1 0] ©«-&lCO(,»Ti»^-T-5. '©tl^tCte. 
(1. 7) RLLf?^JiJtZ*3lt^#A{4SP©8fimiCJ3 
t>TB. [0 0 0 0 0 0] <Drt*—>&n±.-tZ>vlffik 

KotfyH/^->iLT [010010] £ii*R-tn 

fcf. R£«;t#A|g© (1. 7) RLLflW?iJl::i3t,»T 
tt. *0' ©attE**<7fitl*jt<toT^±DSV«» 

[0 0 4 3] Ctll:»UT, #KClW»l9lC*V>Tf4. 
mf!#S?.t*-y hb t 1 <hiS^#BBt'-y hb t 2 Sr#B3 
U * Ot-> htt<ll:f6UT 3 /^->OD S 
-KSSlRti. 7^43, iE&IMBf y h b t 2 (4. 01 

(a) CStiiCMftKy h^JB P 2 ©jS^tCfiS 

r-se? hf&-&. $fe-r, asj#«f7hb 1 1# 

* 0 ' T. *»OJBLS#P. f-y h b t 2 A< * 0 ' ©«•&{= 
14. Silt'v hJiJB P 2V>W&\Z [0 0 0 0 0 0] © 

SViHfUn-KiiLT [100101] £S#-f*. d 
n(Cj;0. DSV||i3-KOl#MtlAiO (1. 
7) RLL}fWO|»tC*l>Ttt. '0' <DmWifi<6 
Isiartt^oTm 1 ©^^«r^-rci*<T-€-5. 

[0044] m*x. Km#ase?hbt 1** • i f 

-C. *»Oitm#Sat:'-y hbt2*!'0' ©«-&(Cf4. Jf 

Afi^p©«^fc [oooooo] ©/^->a<3e£f 

fflZl-FtlsT [0 0 0 0 0 1] ©f-y h/-?^->S:iS 
iR.LTWH<ntktt&mz-?£oiZ?Z>. 3EIC. ia^#.^ 
fyhbt2A« '1' T**«£lCtt. ^t)«F^L^D 
S VSJfflln- Kb'-y — >tLX [0 1 0 0 0 0] 

[0 0 4 5] ^m^t*-y h =?'J B P 2tf [10 0] ©«^ 
tCti. (1, 7) RLLflr^l?'JlC:fclt.2>J¥A&gP©iS 
Btl(C*3^T [0 0 0 0 0 0 0] (D/lf — yfimS.?**! 
Ugtt***0. it'«(r*3^Tt4 [0 0 0 0 0] 34t«4-r* 
SJflgttAiS.^.. -r-CT, #Se^lWtCf4DS V»3 
-KtLT [1 0 0 1 0 0] ©f-y h/^->£iifRT 
5:ifl 1 ©^fr€-^ST€)ck^lc-r-2>. Z.tl\zliL 
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'1' <Dt£t '0' © 1 h#tfM5k , 7hA^-> 
£ilfl?T£. 5fe-T. it^#BBf-y hb t 2j4< ' 1-' <Dt 
[1 0 0 0 0 0] ©h'-v hA;?->£iilR-r<5> 
dtlCfcO. IEtCifAffiBitltt*« [0000000] T 

SVW8a-K4:l/T [10 10 10] 

[ioioio] oa^^jatt-sciiTfik/hseEH© 
hb 1 2 a* 'o* [ioioio] &a$?-r 

-SCtlCiO. SfilO£(*£iS£-fS«fc3tC-r-2>. 

CO 0 4 6] »R&tfy l-JWB P 2tf [1 0 1] 
tCfi. (1, 7) RLL?SF^iJfC*Jtt*ifA{fcHP«>lffl 
gHC*H>T#tC [0 0 0 0 0 0 0] — >*<58£-r 

[iooooi] saftfactT. mi 

*<fc 5 ICT-S tifc. SfsfSWHStCfcUT 

ttDSVMWn-HtLT [10 10 0 1] £a«T£ 

[0 0 4 7] **Jg©Jg^t?«, ±f5H13lC^LfeSS 
glb'-v h?iJBP2(Of-y l-/^->l;»t5DSvaa 
3-HB P l(Of7 brt9 — ><Dii&f*l&&R&7 L --7 
^5atLTfflft5, -f-LT. CcDS^-TOPS a 
©ftSCS^HT, (1, 7) RLL?f^li:*5 

->fl)DSV«»3-K*im}*At*J:5l:l/T 

[0 0 4 8] (4. xy^-yomtfLRzfm^&mm 

■5. 0 5 14. **«©»J8©x>D-^©«j««*iRr 
yn-y i7@T'*-5. C©l3^^-rx>n— ^4. A^Jt^ 
-*K*fLT (1, 7) RLLSMfflS. DSVM». 
RtfNRZ I S«©fcA©«**iga«JligfcJ:3£*lBfc 

[0 0 4 9] H5C*Jlr>Ttt. Atlr-PD lift (i, 
7) RLLl>3-^ll;*tLTA^Sn5. (1. 
7) RLLX>3-^1 T»4. A*f-?Dli:Ol>T 

(1, 7) RLL£IH£j5SU (1, 7) RLLfffD 
2 t l/T->7 h 2 l:»l/T«ISt'B. ->7bU 

¥7*9 2HYt. AfiZtlfz (1. 7) RLL^D2IC 

A^Snt (1. 7) RLL??^D2(D7 : -5'?iJ05^ 
ttBttty h?'JB P 2. BUMMHtfyhbt IS 
lX#Hflk*-y S?«B P 3 (aafS#BBtfy hbt2 £^ir) 
©8t-?St-^D6 tLTDS Vfilfflu-KSRIll 



*DSV»W3-K»AffiBPiiaoBfSty hfi©^ 
— *W*D S V^g^-? D 7 £ LTD S Vigg|§6 \Z 

D S v«Wd - h'Off A$"f S >^IC*fJ5T-5«k 5 iz 
(1, 7) RLL^D2ICt?^T->7h*froT. 
(1, 7) RLL??^D3 tUT-bU-^^ 3tCtU^-r 

C 0 0 5 0 ] D S VMWzi- KSftEKS 5 IC*5UTt4, 

@ 3 «ia%-rrt*<oj**«f«*«*lrtanfc*ttT— 5 

a^i^entl^. CODS V|iJ^ln-HiMtR[HlSS5 
tCttL-Ttt. 1ffly!<7>«k5lC. x7KUyX^2A^r- 
?D6i LT, h^iJBP 2. BIMMRlfv h 

b t 1 . &tX#S8e-> h^JB P 3 CfcgMMBfcfy h b t 
2£-&tf) <73tS^^A^$n-5. fCT, 
-HatRS!S5-Ctt. A*Sn&*«»tfv h^'JBP 2 

•yhbtl. #SS£ y KjnjB P 3 . m.^k^m\±v V b t 

?ijb p 2 \zttstrrz&K&mwm tRmmwmo 2 o© 

DS Vfr|$l=]- K^aiRUT. ZtlZMIRlEntzDS V 
Ma-K£DS Vi^gt |§6 ICttLTx-^D 8 tLT 

[0 0 5 1 ] ^-f5>yvx^U-^7m 
(1. 7) RLLX>3-^l^e.A^$nfe^^J(C 
i^>T. DSViSlL|g6B:Ut-fclxi7^3tCiilt-2.5a31 
mmz&W£i<tlZ5"( S. >^gfD9, Dll^M 

[0 0 5 2] DS Vj||g§i6 iC&I^Tte, f-^D7t 

ut a^j $ nfc d s v mm a - nit a&m p ira©^- 

fcDSyaiJICy-i'Dat. S^SIiSfflDSViia- 
HjW* A^n^D S VSIff^-^D bffl2-3fflD S Vjg 
^x-^^Du/^^^gg-r-S. fUT, Z.i\<b 2 "DCDD 
S VtKSx-^^D y i7(cS^(/>TOt»TD S V<l<Djg 
^i&ffW DS VM#/h£H?30D S Vif^x-ry-yn 
yfi:#ASnT^ftDSV«»3-F*. *R5fC 
(1. 7) RLLt^CfP At^fDS Vtt»n— KD 
1 Ot UTiMtR LT. "t 9 3 tZtH^T^. ±E«D«t 
e»7UDS Vj^St§|6tC^^^^lElt^ffiSt4 t 3"f5> 

^ v x * u - * 7 ^ e, fit $ n ^> * -r = > y ft n D 9 I Z 

[0053] -feU^Sti. •>7hl'y7^2A>bKj& 
SnfcCl, 7) RLL?f^D3ICWl,T. (1, 7) 
RLL??^D3(C43lt-5»B}tf-y h^'lBP 2$DS V 
MW3-HD 1 OlCB^mxffA-r^CifCfcO. DS 
V«ffllA<fTfenfc (1. 7) RLL^^?iJD4^^fiEU 
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Tffi^-fSo ±12 (1. 7) RLL?f^iJD4H NR 

z i x>n-^4{c«*ssnTNRz i ««jaa*«jss 
»t sfc«x&iB»x— * t LT^jffl $ ns c i utt*. 

ITl^o WAH 126 (a) K^f ^ >{f&tf\£ 
•y h^JtCcfc^A^X-^Dl^ (1. 7) RLLX>n 

-yiJcA*anfct-r*4:. (i. 7) rllx>j 

-^l«d<^A*x-^^JtCWUT (1, 7) RLL^ 
P^rJSLT, 06 (b) \Z7fk-r\iy h?'llC«fcS (1. 
7) RL L^D 2 ^MUv7 h UyX^ 2 I:** 
TSo -5/ 7 h UvX^ 2T'te. B6 (b) (C^*T ( 1 . 
7) RLL?$-^D2£>-5^ MKKy hf*lB P 2, H 
flMMHtfy hbtl KtMMEItf? h^JB P 3 (flttfg#!H 

06 (b) tC^T (1. 7) RLLS^D 2 lC*5ttS» 

-*D7 tiTDs vstjM§6 

tt, V h^JB P 2<7}jttj0 9 fcfy HCcfcS TO 1 0 

0 10 10 0] 15W9t'7 h\Z&2> [1 0 0 0 1 
0 10 0] ^DSVSIr-^D7i:^o 06 
(b) £«T (1. 7) RLLfiF-^D2£, #J;Ltf0 6 
(h) K^T^ ^ >V£UZ>£o\Zis7 b IT, 
(1. 7) RLL^P^D3(hLxT-feU^^3{CtB^-r 
So 06 (h) l:^tr-^D3^y7h^'f$>^ 
14. «*tfDSV8lJ|[6^ffl31WIB^»«UTttftSn 

So 

[0 0 5 5] H6{C*5t^Ttt, *Ifttyh?IBP20 
Kyh/tjr — >J4 [0 0 0] Tr&So e^M 

y-7jUCDrt«*#8!lLT. ftI»K7^IBP2 [0 
0 0] <Dt**y h/^->^»et^DS V^jan— K<3 

LT, #EG»JW<0fc«><B [001010] <hSeSJt» 
<Dtz#><D [0 0 0 1 0 0] ^S^nSCiitC&So 

[0 0 5 6] ft*J. ±E^ct5tC«B»hf-y 
(0t'7h/^->^ [0 0 0] T&S«£lCtt, Stfl# 
eat: 7 hbtl, #HHbfy hJflB P 3 . tttt#HBe«y h 

[001]. [010], &St>te [10 0] <M%%\Z 
tt, BWf#Sgf-y hbtl. #H3t:^ h^JB P 3, iSK 
#BBtu/ Kb t 2<D?*>frZ&&lZ&Ctz&fr£&mis 
TECIWWOfc«)©DS VfSflfflln - K<0ty h/^-> 

sssft-rsc^icftSo 



[0 0 5 7 ] _h^i^i:LTt'7 h/**->iSiRlsI8& 

> [o o i o i o] (#scim») <t, [oooio 

0] (fcmUW) It, 5"-i?D8 £LTDSV«»§§6 
l:A»Sn*. dc&if DSV»fS6m ±IEx 
-?D8t, ->7M/^^2^6K»StlfcDSVat 
g^-^D 7 chKg^T. 06 (c) tC^TD S VgC 
I?D 7 ^Da5tf|6 (e) tC^TD S VfaWJu y 
ZD c DSVjRJC^ny^Datt, DSV 

ilff-^D 7 K#LT#RIEIWW©fc«><&D S VOT 

[001010] *#ALT£J5KLfct><BTfc 
0, DSVRJI^OyJDctt, DSV«If-^D7 
tC*H/TSe«SJfl)Ofc»^)DSVMffllii— K [0 0 0 1 
0 0] «ifAUT£J«Lfcfc<0"C**. uCT, ±8SD 
SVatJSyp^^D a. DcOt-?^JI:MITNRZ 

i m9^»itm^\z\t. ^n-en06 (d) h^-tn 

RZI??fJIIDbfc> H6 ( f ) IC^TNR Z I ff^iJ 
Dd^ff^n^^tlCft:*. DS V«JMI6-e«U CCD 
«t3i:l/T»sn*f-^i:*^>TDS VflEftHCtb-T 

So 

[0 0 5 8] DSV«*«6K:*Jl**DSVtt<Bj(ffl# 
#JAti0 6 (g) tC^-r^^iCUTfT^nSo 9c 

^nfcDS Vigff^-^D 7 (Cd-CttbTy ro 1 
0 0 1 0 1 0 0] <h&S) KckSfiSiOWTS. &43, 
DSVI^IH 06 (d) , (f) l^tNRZI 

0. ::t1JNRZI^3fWHU^ CT) 
©WrfcaoW&fTt*. LK^ ( '0' ) C0»$tCSSS^fT 
r>t)<0<h$nSo «l»T, d<7)DSV«[©ftlI|Ltt*H» 
IT, #gC>WJ©DSVj|«(a-KOKy^^-> 
([001010]) K.fc*ttSttl*UfcDS V«t» 
EfESJffllODS VfcWu— H©fcfy h/1^-> ( [0 0 
oioo]) ic<k-6«*laJiLfcDSv*i02aoa) 

D S Vffi£^ffi-rSo SSIC. dtlb 2S0CDDS Vfl 
KttLT, *C^n^DSViISf-^D7 ( [1 

0 0 0 1 0 1 0 0] ) tC<fcSffi£JnHLTDS V«*» 

So 

[0 0 5 9 ] £<B«fcpl;iLTDSVffiS:WHULfc*g*. 
COW^Ktt. 06 (g) K5*T#EGffl»<DDSVat 
#yp»>^DalCckSDS Vffl <h, ECfflfflKB 

DS VSCgyp-y^DbtCtSDS VI (SIS) t»<»6 
nsCttC^So d^^SStCctSt, #E«EMWa) 
DSVRSyP79Dai:«t*DS V«0)**</ba Tifl 

B6H 06 (b) tC^anSttlSttt # -> h^JBP 2- 
[0 0 0] JcKSaitttA-r^DSVIWWa-HtU 

t. *seaiS<?)fcft(Dt7 h/^-> [ooioi 

01 £3MR-rS. f LT, C©t*7M?-> [0 0 1 
010] SDSVf&JfW3-KD 1 0 tUT"tUi7^3iC 
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6 (i) ic^"r^<^>^m^D9ica^<^<^>^ 

[0 0 6 0] -fcU**3lrtt. t9izEOct^tzS6 (h) 
JCtkT (1, 7) R L L??F^D 3 t.s 06 (j) lC^*T 
DSVKjaia-HD 1 Ot, 06 (k) ic^f *f ^ > 
jfflHJDl ltfAAStl*. tlT, -fcU?*3lt El 
6 (k) <D*<a>^ff^D 1 1**HU^©JBWHC4J 
t»Ttt. 06 (h) ICtkT (1, 7) RLLEF-StD3£ 
aftLT*<0S*HiaU ^-f5>^«^D 1 1RU 

^omn\za^xa. Dsvsjwn-KD 1 osss? 

D 1 lli?<S>yyi*U-^ 7fCi5^T, 0 6 
(h) (j) (k) Jr«t0«Sn*DSVIWW3-KD 

(1, 7) RLLf^lD4i:LTH 06 (1) (C^ 
-f£o\Z. »E»fc*y h^JBP 2#DS VMfO-HD. 

1 O^B^ffi^^cfcatcLTlf ASnfc^«h45. d 
<0«fc-5»CUTDSV»Jffll^fftenfc (1, 7) RLLftF 
§MD4m DSVfWW3-KD 1 0£^tS^<Dwim 

\z^xntimvrzmi<D^m^iti^z.t\z^r>. ^ 

4D S VfflffltfnmZtlX^ZCtlZfrZ. 06 (m) 
tcH, NRZ I X>n-^tCct 0±fS (1, 7) RLL 
W#yiJD4JCO^TNRZ I SC»J«:J6Lfcff^J©«» 
#?K£ftT^3«» 

[0061] (s. TH-jftDm&R&mmikmtbft) . 

#le, ***<D»J8«c«t«>DSViWW^fTtonfc (l. 
7) RLLfflF#M^6DSViHWii-HS:»*LT. t> 
<fc<B (1, 7) RLLfr^WC^TSC<h<7)T#S^ 

So 0 7^*^j^<^^gg < hLT(OT : =l-^[Elg§«^$: 

[0 0 6 2] Bfffiaaa>x-rx^«E»«#H 
W-r^>ll±»jf^^J:0^tB$n/i:ll*T : --^D 1 0 0 
IS, B 7 i:st N R Z I r^-^ l 1 1:» t/tflttssn 
So NRZ ltt. «^.tfX*SntS4r 

— *d i o o * i fc*y hmmzittzmmT-fD i o i 
^ffi^-rsiisui oat, iiiix-^D i o i tn± 

7-^D10 OfCO^TSOW^fT^dttCcfcONRZ I 
«H3ftfc (1, 7) RL LflF-^iJD 1 0 2 ££B2j-f£ 

jng:gg i o b ^lATM^n^o jud^Ss 1 o b 

Til HKtC^ilSx-^D 1 0 1 tB4f-^D 1 0 
0<OEX-OR*i*«fc5KttJ5K£nTl>*. WAH 
±f6H£x-*D 1 0 0^18 (a) C^ta^T'^o 
jgi£§5 1 0 a IC cfc 0 D 1 0 0 fc 1 f 

haiSSttfcaHSx-^D 1 0 10iSMi8 (b) 
K^Sft, NR Z I fa-^l HCiONRZ I 

SH£ft3 (1, 7) RLLfW«D10 2 muui 



obomw-thf)) \tms (c) ic«sn«ttffi<o^yij 

£t£Z> 9 Z<D (1, 7) RLLflF^JD 1 0 2H v7 

yi^M 1 6tC#LTA*f£ftT, gilt^^'fa 
>^ff^D 10 8, Dl 0'9*5B*S*afca6llfflt»6 
ft*. 

[0 0 6 3] x7H/->7?12ll ftitfS3-H/t 

<^>^tC^0 (1, 7) RLLflF^JD 1 0 2 £>-:7 
(1, 7) RLLff^lDl 0 3<hLT-trUi7* 

i3nma-ra, (i, 7> rll^jd 

10 3ft 0 8 (c) IC^-T (1, 7) RLL^ID 
1 0 2 C^UT, 0 8 (f) tC^-r^-r a >tf\Z&Xz/ 

y hZtixihti2nz>b<D£-?z>o £tz* ^vyvvts 

^12T'H X*$nt (1, 7) RLL??^ID10 
2tI$*ft*DSVffl«:3--K (BP1) ^tS^atSLT 
DS VSJffln-KD 1 0 6 £LTfcfy hA*->8tR[Hl 
1 5 C^t^o 08 (c) ic^-f 

(1, 7) RLLft^JD 1 0 2lC*5t>T [00101 
0] Ofcf-y >t£ck*DS Vfflfflri-KD 1 0 6 

tftfy h/1^->StRlHlSSl 5lCtt»*ft*. 

[0 0 6 4] \£y h/^ — >SJR[eI8&1 S\t. i3C^ 
L££[^8S<&rt§<£^&^— 5 a£<SATt>St> 
0££ft£. Jt*:U KWti5^Ttt*«CDS V 

Rf^)t6K»b'y h^JBP 2 tRST*5fc», R— W# 
TBP2J £tt-tC<h<hT£) lcll**A»AfftMU: 

T, f-y — >SlRlsI8Sl 5(Dftgi^-y^a)rtS 
£LTte, DSV«HiP3-Koeyh/^->i:»t« 

ct^o O£0, 0 3K43tt*fifc£<a^HC^3ft*e& 

W3-K©tfv h/^-><DF^§^«ft$ftT^ft«cfc 

[0 0 6 5] fLT> h*^ h/t^->il^[H]gSl 5T 

[ooioio] ic»«?-r*B«tr^ h^BP 2^atR 

n, H3tCckfttf- DSVOTa-H [00101 
0] \Zttfo-T2>m&¥y h&lB? 2C0k*y h/t*->£ 
LT, [0 0 0] Kyh/t*- 

>»«?isi»i 5»ctt, ^ja«08 (e) tc^-r^-r^> 
i5n i:fB*-fs >^m^D i o s^/^ju^as^^-r 

ix>^iCj£SLT, ±»(DJ:5l:LTM{l/fc [0 0 
0] ©3 h/W->SIftf7 h?(D 1 0 7 tLt 
SS£LT-fcU£* 1 3tcas^T*o 
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[0066] -fcU£7*l 3Clt HitfH8 ( f ) 
tv7hl/y7^12l: e t0v7h$nfc (1, 7)R 
L Lft^JD 1 0 3 ±f£08 (d) i:St3b*7h 
(Dfiffifcfy h^JD 1 0 7*A*Sft. 08 (g> 

ic^-r^-f ^>4^i#d i o 9^A**ns. *-ra> 

£/«^D 1 0 9 te> «fefc'y h^JD 1 0 7 0flA^< £ 

3 14, ^-f S >y«*»D 1 0 9 l/^;i/©)Mlltt. ^ 
8 (f) <D (1. 7) RLLfWOD 1 0 3*UJrtU 
^<^>4f{i#D 1 0 9^HU^KOKHHt±H8 (d) 
Oiftty h?ID 1 0 7 tU*t« iitlMff 
£U ^<^>^<f^D 1 0 9^Hl/^J^bLU^ 
£ECUfctfjft*S3bfy h*K#*"r* (1, 7) R 

icjaa^nfTT^. Mruccto, -tu^ 1 3*^s»4« 

^.BB8 (h) 7) RLLAFWD104 

*<IB*Sn*. 7) RLLRWD104 

14, 6 t'7 h <?)D S vaffln - K B P 1 Clt^^-T, 
DSVfflfflm<D (1, 7) RLLff*W*HMtt"*3tf 

0, DSVa»A<*BSnfc (1, 7) RLLfflP^JT 

[0 0 6 7] JiE (1, 7) RLLff^JD 1 0 4 14. 

(1, 7) RLLT3-^14l:«*Snt (1. 7) 
RLL*Hffl3>MfcatU tii*x-^D 1 0 SchUTffi 
^J^tl^o MAtf. 0 8 (h) K^T (1. 7) RLL 
ffr^JD 1 0 4t^nH (1. 7) RLLr^-yi 
4 laot, 08 (i) \Z7ikir)Zy b&\<DlhtlT-'?D 
1 0 Stf»*>tlZZt\Zts:Z. d <& ill 

[0 0 6 8] fe*5* ±E*16©»ttC*5^ J Ttt, tttK& 
fc'yh^J (i^h'-yh^J) BP2£3fc:yh<hU DS 
VfilWa - KB P 1£6 feTy h £ Lfc^lC^Ttft^ 
«A.tf4ty FOJtfttfy h*DSV«W3- 
K <h LTM\ZW\'?Z>®&& 0 fcfi^7tfiKW#en^ 
G>T*n«. J6««t^hW (iit'7b^J) BP2<£> 
tfyhKt, DSV«ai3-HBP10t7hR^H« 

t4* tt.ti:tt6snt«toa^. ±e*jk<d»» 

Ttt, (1. 7) RLL«F*tC»UTDSVMWtff5 
«^iCO^TIftWLfc^ ffil© (d, k) SJHKJ;* 
(1, 7) RL LfiF^tCttLTDS Vfflf»£fT3«£-tC 

Z> 0 S6£tt, *»W4M*.tfNRZ I ^H3£>fW:>0tC 
NRZ (Non ReturnTo Zero) SH^lSffl Sn^> Ct*89 

[0 0 6 9] 

Et±K9aLfc«t5^. *569H4RLLflF 

(d, k) »iiat**fcA©Hf*«fliJ^aoTa«aft 



DSVSIfflin- HCMIM-flA**^ izLTDS V 
IWW*fT3J:'5iC«iatU-C^4^ dntCckO, DSV 
Hfaj^JSSnfcRLLW^tL/T, Cd. k) 
t>fc?x.T, JWcRLLfWflCWLTJLftbT'y h<hL 

d ta^Iffifcft 0 > K£*«*E»fl:K:*« t 

[0 0 7 0] £fc. ±E<B«fc5£UTDSV«Wa*JffiS 

n^R l l w^jico^td s vwwsflwrr* tea, 

«Atf±BDSV«»3-K®e7 h/^-><h, DS 
V?«afl9^7cC0r-^S:»)5E"f*«ftt: # y h5"J (±Etfi 

Hf-^^Il> daMfcx-^^iSUTMi 
Stlfchr-y h y h^'J^DS vmfflzi- 

a«a:ffla«*ff utt< <b^D s vmwm<br l l«f*i 
tan *58«o*«^*»©d s vsm □ - 

[0 2] *HJffi<D^ffilC*5l^TDS Vf&JfaSn— h'Oli 

[0 3] **J£0«a8a)ft«T— ^^€:*TBIKHT* 

[04] [SI— (1, 7) RLLW^KC*tLT#A-T* 
DSVMWn— K<Ofcfy h/t^ — ><Z>*8aclC«fc£>NR Z 

[0 5] *HSBOI^^cDX>n — ^c^ffi^^r^-r^D'y 
^0T&£ O 

[0 6] x>3-^©fi^ffl3«£^T*-f 5>i^* 

[0 7] $^i£c^^^(D^^--^^ffi^ : ^^t"> r n^^ 
0T&&* 

[08] x^i— yom^mm^^^^ ^ >{f9-*— 

[09] (1. 7) RLLtt^lC»f SDSVfflW^ffi' 
chit, *ic3Cfihfy htUTtODSVfMWa-H** 

[010] (1. 7) RLLKttLTJfXTSDSVffl 
[fr^CDi^] 

BP1 DSVM»:3-h\ BP2 M»K7h/^ 

BP 3 tMHtfvhW. btl iMMMBk:? 
K b t 2 KMfclMBtfyK 1 (1, 7) RLLX 
>3-y, 2. 12 ->7hUW*, 3, 13 -feU 
4 NRZIX>n-*\ 5, 15 k'7hA? 
->iMS?lHlSS. 5a. 15a 6 DS 

V«»8§. 7, 16 J'<5>^/x*l/-5', 11 
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